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| INTRODUCTION
Head and neck cancer is worldwide the sixth most common cancer. 1 Prognosis is linked to tumour (primary tumours, nodal stage and distant metastasis) and general patients' characteristics.
Currently, the TNM-staging system is the most used staging system in the world. 2 Besides this TNM-staging system, other prognostic factors are used to select the best treatment for each individual patient. The TNM-staging system uses only 2-dimensional tumour sizes. Therefore, in more advanced tumours selection of the optimal treatment (such as surgery, chemotherapy or radiation) for the individual patient can be challenging in more advanced tumours.
In hypopharyngeal and laryngeal cancer, primary tumour volume emerged as an independent significant factor for predicting local control and overall survival. 3, 4 These primary tumour volumes are often determined with help of computed tomography or magnetic resonance imaging. 
| Participants
Only patients, treated in University Medical Center Groningen, the Netherlands, with primary untreated squamous cell carcinoma were selected. Patients with pre-treatment MR-images were selected.
Only five patients (mean age 63 years, range 52-69) were included.
Further patient demographics can be found in Table 1 .
| Imaging protocol

| Available imaging
The MR-images were acquired equivalent to the clinical standard acquisition protocol on a 1.5 Tesla system (MAGNETOM Area, Siemens, Erlangen, Germany). All the measurements were performed on T2-weighted sequences.
| MR-technique
The measurements with Smartbrush can be performed on the currently standard MR-images. 
| Observer analysis
Interobserver and intraobserver variation was studied using Intraclass Coefficient Correlations (ICC).
| Statistical analysis
Power analysis revealed that 25 scans would be necessary to study observer variation between three observers. This will achieve a power of 80%, with an alpha of 0.05, using two-way random ICC (proving an ICC of 0.8 compared to the zero-hypothesis with ICC of 0.6). Following the interpretations of Fleiss 9 , a value of 0.50-0.74 will represent a good agreement and 0.74-1.00 will represent an excellent correlation (clinical measures). Additionally, the standard error of the measure- • At a first glance the ICC seemed reasonable high; unfortunately, these measured volumes did not represent a true or similar tumour outline and thus true volume. 
| RESULTS
Instead of the intended 25 patients, only 5 patients were used for the calculations of the interobserver variability due to the difficulties experienced and the non-accurate tumour delineations within these cases. 
| Interobserver variability
| Intraobserver variability
The measurement of intraobserver variability was performed on the same 5 patients, by two observers. . C, shows the merged images of A and B. Note that the volume is exactly the same; however, the majority of the drawn region of interest is at different place
| Strengths of the study
This is the first paper reporting the observer variation for Smartbrush software and the first paper reporting on Smartbrush software used for tumour volume measurements in the oropharyngeal space.
| Comparisons with other studies
Rana et al 8 
| Limitations
Despite the efforts made to deliver all measurements to meet up with the power analysis, due to different problems, we were not able to perform all measurements with 3 independent observers.
The outlines suggested by Smartbrush were not anatomically correct 
| Clinical applicability of the study
Hopefully, results can be declined or confirmed in a second larger project. Further measurements are currently performed on CT-images, where accuracy of Smartbrush will be compared to histopathology and manually derived tumour volume in laryngeal carcinomas.
| CONCLUSION S
The use of Smartbrush for the measurements of primary tumour volumes in the oropharyngeal space seems reasonable high. However, the outlines suggested by Smartbrush were not anatomically correct or tumour-specific, and therefore the software program did not give an advantage compared to fully manually derived tumour volume measurements.
CONFLI CT OF INTEREST
None. In contrast, MCC is aggressive with high rate of loco-regional disease (around 50%), resulting in a poor prognosis. 2 Because nodal metastasis is associated with worse prognosis in both CSCC and MCC, detection of occult lymph node metastases plays a crucial role in their management. Although pathological examination is the gold standard for detection of occult metastases, it usually requires a neck dissection with potential morbidity, which is not suitable for N0 tumours with low probability of occult metastasis.
O R C I D
Sentinel lymph node biopsy (SLNB) is a reliable procedure for detection of occult nodal metastases and is currently relevant in some tumours such as T1-T2N0 oral squamous cell carcinoma, as we previously showed. 3 However, unpredictable nature of the superficial lymphatic drainage of the head and neck 4 may limit its reliability in NMSC. Because loco-regional recurrence may occur many years after initial treatment, studies with long-term follow-up are required.
Herein, we performed a retrospective study on patients treated at our institution, and who had a SLNB for a MCC or CSCC of the head and neck. Our objective was to analyse the feasibility and reliability of this procedure.
| MATERIAL AN D METHODS
| Ethical approval
This retrospective study included patients treated at Gustave Roussy (GR) Cancer Campus (Villejuif, France) and was approved by our hospital's ethics committee.
| Patients
We selected all patients who had undergone a SLNB for skin cancer of the head and neck, between January 2000 and December 2012. Melanomas were excluded, resulting in the selection of 33 patients with N0 high-risk SCC or MCC (Figure 1 ). SLNB was performed as we previously described. 3 Four subcutaneous injections of Tc99 m-labelled rhenium sulphur colloid were carried out around the cutaneous lesion at 0.5 cm from its periphery, and all patients had a preoperative dynamic lymphoscintigraphy (DLS). In the operating room, a hand-held gamma probe was used to localise the sentinel node (SN). The skin incision was always designed as part of a comprehensive neck dissection (ND) incision. The dissection was carried down the deep cervical tissues with the gamma probe guidance. Important measurements included the in vivo and ex vivo presumed SN activity, along with the nodal basin activity after nodal excision. These crucial measurements allowed us to confirm that the initially identified SN was removed,
